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SECTION | - TECHNICAL REQUIREMENTS

11 SUMMARY (MAR 2001)

The Department of Energy (DOE), Nationd Energy Technology Laboratory (NETL) is seeking
gpplications for the Financia Assistance Solicitation No. DE-PS26-03NT41714 entitled “ Support of
Advanced Foss| Resource Utilization Research by Higtoricaly Black Colleges and Universities and
other Minority Indtitutions.”

1.2 BACKGROUND INFORMATION (JAN 2000)

The intent of the Foss| Energy HBCU/OMI Program is to establish a mechanism for cooperative
HBCU/OMI research and development projects; to provide faculty and student support at the

indtitutions, to foster private sector participation and interaction with HBCU/OMIs in fossil energy
research and development; to provide for the exchange of technicd information and research hardware;
to rase the overdl level of competitiveness by the HBCU/OMIs with other indtitutions in the field of fossl
research; and to tap a heretofore under-utilized resource by increasing the number of opportunitiesin the
aress of science, engineering and technica management for HBCU/OMIs. The collaborative
involvement of professors and students from the HBCU/OMI and the commercid sector in the
development and execution of fresh new research ideas, and the establishment of linkages between the
HBCU/OMI and private sector fossil energy community are essentia to the success of this program and
equaly consgtent with the god of ensuring the U.S. afuture supply of technicaly competent managers,
scientigts, engineers and technicians from a previoudy under-utilized resource. It will dso serveto
maintain and upgrade the educationd, training, and research capabilities of our HBCUS/OMIsin the
fields of science, engineering and technicad management, and provide the taent for an improved utilization
of the nation's foss| fudl resources.  Therefore, the DOE’s Nationd Energy Technology Laboratory
(NETL) invites HBCUS'OMIs, in collaboration with the private sector, to submit gpplications for
innovative research and development of advanced concepts related to foss| energy resource utilization.
HBCU/OM I faculty members and their ingtitutions, in collaboration with the private sector, are strongly
encouraged to undertake fossi| energy-related research and development or to continue ongoing work in
thisarea

1.3 _SOLICITATION OBJECTIVES (MAR 2001)

Grants awarded under this Program Solicitation are intended to maintain and upgrade educationd, training
and research capabilities of our HBCUS/OM s in the fields of science and technology related to fossl
energy resources.

14 TECHNICAL TOPICS

Severd fundamental changes are underway in the energy industry. Widespread deregulation is
changing the nature of the industry. While eventud effects are uncertain, the industry will clearly
be far more diverse and complex. These trends lead to a vison of afuture economy where
electric, dean liquid fuds, energy, and manufacturing are closdly intertwined in ahighly efficient,
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flexible economic system. This evolution provides the foundation for both our Vison 21 and
Clean Liquid Fuels Programs.

Vision 21

The concept of Vison 21 encompasses afleet of advanced, highly efficient, non-polluting
energy plantstha will compete effectively in the future energy market. Vison 21 plantsarea
st of flexible, modular systems that can be integrated and tailored to market demands for high-
value, fossil-based commodities, such as clean fuds (chemicals and feedstocks), and/or
electricity. Among the unique capabilities of Vison 21 will beits ability to provide these energy
products while achieving net zero CO, emissions, thereby virtudly closng the carbon cycle for
fossl energy.

The integrated program path leading to Vison 21 builds on technology being developed and
demondtrated today. A key component isthe Clean Cod Technology Demongtration Program,
which establishes the foundation on which the next generation of technologies will be developed
and advanced. Vison 21 will require enhanced versons of the technologiesin the existing Cod
and Power Systems portfolio as well as some new areas to be developed within these
technologies, such as gadfiers, hot gas cleanup systems, fluidized-bed combustion, fud cdls,
advanced turbines, hybrid cycles, high-temperature heat exchangers, oxygen separators,
hydrogen separators, fuels, and conversion processes. Foss| Energy Product Lineswill be
drategicdly aigned to assigt the nation to effectively use and manage natural carbon resources
and to achieve the gods of Vison 21.

Clean Liquid Fuds

The higtoric and projected sources of petroleum for our Nation are well known, as are the end-
uses of refinery products. Though 2/3 of petroleum is used in the trangportation sector, other
end uses (eg. resdentia home hegting oil) are al'so of importance.

The ever-increasing quantity (and percentage) of petroleum imports, most from less secure
regions of the World, pose mgjor risks to our Nationa Security and economic well being.
Today imports of crude oil and refined products make up over 55% of our tota petroleum use.
Thisissgnificantly higher than during the energy crises of the 1970s. Without dterndtives,
DOE projects that these imports will exceed 64% of our petroleum needs by 2020. Also, 40%
of our imports are heavy and sour crudes from Canada, Mexico and Venezuda. These heavier
imports, which require more hydrogen and additiona processing to convert to refined products,
when combined with the continued decline in the production and quality of our Nation’s crude,
place an increased strain on our domestic refinery industry.

In addition, the American public continues to demand superior environmenta performancein the



production, processing, and utilization of liquid fues. Thisisof particular concern as reated to
the trangportation sector that accounts for 25% of our total energy use. The trangportation
sector isamgor source of CO, NOX, and Valatile Organic Compound (VOC) emissons.
Petroleum use a so contributes 43% of the Nation’s carbon dioxide emissons, making it the
largest U.S. source.

Theinitiad focus of this program is on the Nationd security and environmenta performance

issues within the context of our exigting liquid fues infrastructure, with particular emphasis on

the Nationa transportation system (Ultra-Clean Trangportation Fuels). R&D effortswith a

longer-termed view (Future Fuels) envision a substantialy changed liquid (and gaseous) fuels

infrastructure.

The Clean Liquid Fuels program seeks to:

make the U.S. less vulnerable to internationa energy crises and liquid fuel shortages,

improve the environmenta performance of every component in the liquid fuds production,
processing, delivery and utilization chain, and

make possble aggnificantly cleaner and more efficient transportation fleet.

This Clean Liquid Fuels program is targeted at the produce clean liquid fuds (eg. gasoline,
diesd, and home heating ail) that:

1 are derived from adiverse mix of secure energy resources, including domestic petroleum,
natural gas, cod, and waste materids,

I enable mobile (ground, ar, and marine) and Sationary systems to comply with increasangly
stringent Federd, sate, and loca environmenta standards;

I are compatible with the exiging liquid fuds infrastructure;

1 sisfy commercid and military requirements;

1 endblethe efficiency of our current transportation fleet to be more than doubled while achieving
dringent environmenta standards, are developed in partnership with end-use indugtries,
induding engine manufacturers, and

I are cost compstitive with conventional and other dternative fuds.

Product Lines that are currently managed by Foss| Energy include the following: In the Office of
Product Management for Fuels & Specialty Markets- Natural Gas Supply and Storage, Natura
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Gas Processing, Transportation Fuels & Chemicds, Fuels Systems Advanced Research, New
Business Development, and Internationa Programs; in the Office of Power Systems Product
Management- Pulverized Coa Combustion, Environmental, Power Systems Advanced
Research/AR& TD, Integrated Gadification Combined Cycle (IGCC), Huidized Bed
Combustion, Advanced Turbine Systems, and Fuel Cdlls, and in the Office of Product
Management for Environmental Management (no topics in this solicitation)- Industry Programs,
Decontamination and Decommissioning, Technology Applications, Nuclear & Strategic
Processes, and the Center for Acquisition and Business Excellence.

In order to develop and sustain a nationd program of university research in advanced
technologies and fundamentd foss| fuels sudies, the Department of Energy Office of Fossl
Energy isinterested in providing ass stance to develop and maintain a broadly-based research
infrastructure to provide educationa and research training opportunities for tomorrow’s
scientists. Grant gpplications are sought in innovative research and development of advanced
concepts pertinent to foss| fuel converson and utilization in the eight (8) technicd topics
specified below. Technica Topics 1 through 7 are considered to be in the HBCU/OMI Core
Program; education and research training must be a strong component and private sector
collaboration is strongly encouraged. Technical Topic No. 8 isconsdered to bein the
Faculty/Student Exploratory Research Training Grant Program.

While dl Technicd Topics are of importance to Foss| Energy programs and product lines,
areas which are emerging as higher priority include the following: problems rdated to Globa
Climate Change and Greenhouse gases (especidly carbon dioxide), Materids (as related to
advanced power system components and advanced separations), Catalysis (for improved
reaction chemistry, higher efficiencies, short resdence times, etc.), Computer Modeling
(especidly related to Vison 21 scenarios for fossil energy, and advanced Cod Characterization
(related to fossil and biomass carbon as a feedstock, solid fudls, and coprocessing), control and
characterization of Mercury and fine particulate (PM,.s), and Computer Enhancements and
Reservoir Moddling as related to oil and gas recovery), Continued Emphasis on flooding issues
and geoscience as related to improved oil and gas recovery technologies, and Optimization for
Oil Well Completions and Stimulations.

In response to recent changesin our energy industry and the redignment of Fossl Energy, these
Technicad Topics have undergone revison from previous solicitations. Please carefully review
these Topics before preparing your proposal. The ordering of these Topicsis unrelated to any
implied relative order of importance.

TECHNICAL TOPIC 1 - Advanced Environmental Control Technologiesfor Coal

There are numerous problems related to the use of cod in energy utilization and conversion
sysems. Cod isasolid fud and contains components that are precursors of environmenta
pollutants or materids that are potentially damaging to downstream components. These
deleterious materias include nitrogen and sulfur which form undesirable oxides during
combustion, aswell as hazardous trace elements. Furthermore, cod contains mineral matter
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which is converted into ash during combustion that can lead to suspended particulatesin air,
deposition or erosion of downstream system components, and problems related to air toxics
and solid waste disposal. The objectives of this topic are to mitigate the environmenta
disadvantages of cod utilization through improvementsin various aspects of the fuel cycle, from
cod extraction and preparation through combustion-related waste utilization or disposa.

SPECIFIC EXAMPLES (including but not limited to):

Improved approaches to coa mining technologies to reduce environmenta impacts.

Advancesin the following processes for preparation of cod and biomass-based solid fuels
and feedstocks: surface or density-based cleaning, especially advanced dewatering/drying,
recondtitution/ handlesbility, and enhanced energy recovery through applications of high-
technology ingrumentation.

Optimization programs for preparation of coad and biomass-based solid fuels and
feedstocks, including software (i.e., advanced diagnogtics and agorithms) that supports
atificid inteligence and neurd networks in the whole plant or in unit operations within the
plant to improve plant process efficiency and product quality.

The development of technologies for the recovery and processing, into asingular fuel form
(e.g., pelets, briquettes, durry, etc.), of cod finesthat are currently impounded or are now
being generated as waste products from cod preparation plants.

Identification of novel approaches (suitable for utility use) to recovering waste cod fines and
processing of cleaned cod finesto be combined with other waste materids (e.g., dudge,
fibers, biomass, etc.) to provide a uniform, marketable product.

Developmentd studies for producing smokeless solid fuels based on cod for residentia use;
large international markets exist in Africa, China, India, Korea, etc., for economica and
environmentally benign cod-based solid fues with no sgnificant hedth effects).

Development of acceptable industrial monitoring devices or other methods that will dlow
quantitative detection, at very low concentration, of mercury, trace metals, volatile organic
compounds and aerosols for individua samples, continuous emissions monitoring, or remote
senang [especidly to determine (measurement and predictive capability) the form/species
and fate of mercury (vapor vs particulate-bound) and other Sgnificant trace metas from
cod utilization).

Research on the capture of pollutants both internal and externd to the combustor, with or
without sorbents, and on the regeneration of the spent sorbents.

Development of techniques for generating sd able by-products from waste streams and flue
gasesin cod utilization processes. Innovative and cost-effective methods for directly
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converting H,S and SO, to sulfur or other marketable sulfur-based products.

I Nove methods for reducing NO, such as cataytic reduction with less costly and more
environmentally benign reductants, direct cataytic decompostion without the use of
reductants, or more efficient non-catalytic reduction.

1 Deveopment of technology for minimizing NO formation in cyclone-fired boilers or wet-
bottom dagging combustors, which would reduce overal plant cost for NO, emissons
control and for waste disposdl.

I Egtimation of the effect that cod characteristics will have on NO, emissons resulting from
cod combustion using advanced models for rapid cod devolatization.

1 Study of novel methods of CO, collection in areatively pure form, from both conventiona
and advanced coal-based power systems.

1 Research regarding the development of CO, disposal methods that are technicaly,
economicaly, and ecologicaly feasble. Research (mostly andytica with smal scde
experiments) is desired that dedls with the fate of carbon dioxide in the degp ocean, in
abandoned and depleted oil and gas reservoirs, unmineable coa seams, and in deep
confined aquifers.

I Study of formation, mitigation and imination (prevention) of pollutants, and particulates
emitted to the atmosphere associated with cod utilization; novel flue gas cleanup and hot gas
clean up techniques for high efficiency removd of particulates (especidly PM s), sulfur and
nitrogen compounds (with respect to fine particulates), mercury and haogens, including high
temperature membrane separation for trace contaminant removal, and advanced air
separation technologies.

1 Research on high-temperature effects of sntering, fluidity, codescence and reactions of cod
minerd matter asit relates to techniques for determining high temperature filterability of cod
ash from gadification and combustion processes and how the ash filterability relatesto its
other physica properties.

I Advanced separation techniques for processing waste streams from cod utilization
processes (combustion and gasification), such as fly ash,CFBC ash and dag and converting
them to useful products (e.g., removing carbon from fly ash and dag). Innovative methods
for producing higher value-added products that use ash and dag as the basic raw ingredient
(e.g., ceramic tile production). Demonstrated marketable uses for fly ash containing
unburned carbon such as that produced with some low-NOx burners or from gasifiers.

TECHNICAL TOPIC 2 - Advanced Coal Utilization

Cod is abundant and inexpensive compared to oil and gas. The efficient use of cod is
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condrained by the difficulties of usng asolid raw materid for producing fue, chemicds and
other feedstocks and of managing the by-products of cod utilization (e.g. solid fuel combustion
by-products include particulate, ash, and gaseous wastes). The results of innovative research
could contribute to cod utilization by enabling users to handle cod with higher levels of
confidence gpproaching that of liquid and gaseous fudls. This topic explores advanced
combustion techniques, as wdll as other systems and materids, that alow cod to be utilized
more efficiently and more cleanly than in currently deployed conventiond systems.

SPECIFIC EXAMPLES (including but not limited to):

Research on coa as afeedstock for production of chemicals.

Research on advanced fud cdll concepts, including andysis of advanced systems, CO»
separations, eectrocatalydts, reactants, purification and gas separation, improved materias
(e.g., dectrodes, gas sedls, seding materids, interconnects, separator plates, and coatings);
and sudy of the effects of contaminants on the performance of fuel cdls. Investigations of
innovative methods for cogt-effective in-gitu remova of deposits including ash, carbon, and
trace metals from high-temperature molten carbonate and solid oxide fuel cdl surfaces are
needed for long-term operation (40,000 hours).

Development of Innovative Protective Surface Oxide Coatings to permit exploitation of the
potentia of advanced high-temperature materids designed to significantly improve energy
efficiency and reduce deleterious environmenta impact (e.g., to achieve the performance
gods of the Vison 21 power plants). Thereisaneed to expand the scientific and
technologica approaches to improving stable surface oxides for corrosion protection in
high-temperature oxidizing environments.

Investigations of new cycles for power generation to increase the efficiency of power plants
to well over 45%; studies may include high temperature (~1,000F), high pressure (~2,400
ps), anmonialwater vapor/liquid thermodynamic properties at various volume ratios,
vaidation of efficiency projects, dternative gpproaches to complex combined cycle
evauations for better matching of conventiona and advanced technology processes,
economics, and identification of barriers to commercidization (corroson and new materias
investigations, heat trandfer coefficients in two liquid mixtures for goplication in faling film
heat exchangers). Novel topping and bottoming cycles may aso be offered.

Deve opment of techniques and instrumentation for in-gtu, on-line andysis and control
systems for solids flow, high-temperature gasification, temperature measurements, etc. for
systems using cod and cod-derived products.

Characterization and/or demonstration of the carbon in coa as a potentid feedstock for
advanced clean fuds, chemicds, advanced materids, and other marketable products

Study of the structure, reactivity, and other chemica and physical properties of activated
carbons and carbon molecular Seves derived from coas of various rank, or cod tar pitch
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and its carbon-based products. Similar characterizations are needed for carbon in fly ash
and bulk ash and interactions with flue gas- derived mercury.

I Technology development aimed at the production of new and improved premium carbon
dructures (e.g., high-strength fibers) for utilization in various industries such as automoative,
aerospace, etc.

1 Study of the formation and vaporization of dkalies, and determination of their sate at
specific gadfier and combustor conditions of temperature and pressure; techniques for
removing dkalies and chlorine from cod gas or waste streams at high temperature.

I Research on advanced combustion control diagnogtics that provide continuous on-line
measurement and control of the fuel and air flow rates for each burner, or at specific
locations in the boiler or cod combugtor.

1 Deveopmentd studies for advanced materids, both aloys and ceramics, and components
for both directly and indirectly fired coa-based power systems that can withstand the high-
temperatures and corrosive environments encountered in coad combustion systems.

I Nove concepts for developing hybrid systems that use both coa/coa-derived fuels and
renewable energy sources. Development of technologies for co-feeding cod and other low-
cost carbon-based feedstocks (e.g. biomass, municipal waste) to high pressure gasifiers
(both dry and durry-feed systems).

TECHNICAL TOPIC 3 - Clean Fuds Technology

DOE is soliciting proposals for research related to the production of premium fuels and
products from coa. These fuels and products, and the precursors required for their production,
include diesd, jet fuel, and carbons such as pitches or cokes. In addition, technologies related
to the economica production and separation of hydrogen will be required to facilitate the use of
cod for many of these fuds and products. The fuds of the 214 century will have to satisfy the
competing demands of environmental acceptance and engine performance. In order to be
embraced by the marketplace, engines must ddliver the required acceleration, horsepower,
reliability, and conformance to specifications. At the same time, dleaner burning fuds will be
required to minimize both airborne pollutants and emission of carbon dioxide. Increased
emphasis on the control of particulate matter islikely in light of the growing popularity and
practicdity of diesd engines. A amilar set of concerns exists for jet fuels. One type of fud
currently under development and capable of providing such qualities is a next-generation diesdl
fuel produced via a Fischer-Tropsch (F-T) process. Nove concepts furthering this and/or
other approaches to the development of premium fuels and products are sought.

SPECIFIC EXAMPLES (including but not limited to):

1 Advanced diagnogtics and modeling techniques for three-phase durry reactors (bubble
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columns) will be vauable for their design, scale-up, and efficient operation in the converson
of synthess gasinto liquid fuels by the Fischer-Tropsch process. To develop such amodd,
both the hydrodynamic parameters and the complex chemistry of the F-T reaction must be
fully understood and well integrated. Proposals are sought for investigations of advanced
diagnostic techniques for the measurement of hydrodynamic parameters under F-T reaction
conditions and for models incorporating the hydrodynamic parameters and reaction kinetics
for the three-phase durry reactor.

1 Deveopment of nove cadydsisrequired for the converson of synthess gasinto clean-
burning diesdl fuelsor jet fuds. These advanced fuds, particularly those required by the
next generation of diesd engines, are characterized by high cetane numbers, low sulfur
content, and low (or zero) aromatic content. These fudls or fud additives may include
conventiona F-T diesd fuds or oxygenated (ether, acetd) fuels. These novd catdysts
should offer sgnificant advantages such as higher sdectivity to the diesd bailing range,
higher activity under milder operating conditions, or other characterigtics that lead to
improved economic competitiveness.

I Dimethyl ether is one candidate for a clean burning oxygenated diesd fud of the future.
However, its entry into the market place has been hindered by itslow boiling point. An
improved fuel would retain is desirable combustion characteristics and possess a suitably
low volatility. Development of improved processes to convert dimethyl ether or other low
bailing oxygenatesinto higher molecular weight oxygenated fuelsis needed. The process
would idedlly result in a liquid, oxygenated fud that could be easly integrated into the
current fuel digtribution infrastructure.

I Precursorsof high vaue carbon products might be obtained from cod through milder
versons of direct liquefaction processes originadly designed to produce only fuels.
Processes that lead to high value carbons and by-product fuels could become economicaly
competitive before fuels only-plants. Process concepts are of interest that are based on
innovative routes to materias (pitches, cokes) that lead to high-vaue carbons. Such
processes could use coa or co-processing schemes for cod plus other heavy liquids,
petroleum residues, etc.

I Production of clean fuds from cod ultimately requires significant quantities of hydrogen.
Hydrogen production often entails the emission of CO,. To bring about the production of
clean fudsa least cost and lowest emissions of CO,, nove ideas are needed for the
generation of hydrogen from cod by means that dlow CO, to be captured in an efficient
way for subsequent sequestration. Fundamental studies are sought that would lead to
improved technologies for integrated hydrogen production/CO, capture processes.

TECHNICAL TOPIC 4 - Heavy Oil Upgrading and Processing

The avallahility of quality transportation fuels at reasonable costs is vitd to the economy and the
defense of the United States. Environmenta concerns are forcing the demand for cleaner
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burning fuels which mean fuels with lower bailing ranges, less sulfur, lower arométics, and
additives to reduce emissions. To reduce the aromatics and sulfur in the heavy fractions,
hydrogen must be added since the dternative, i.e., acquiring the hydrogen from molecules by
regjecting carbon, consumes far more resource per unit of quality transportation fuel produced
while yielding a mass of low-vaue, high-carbon product. Thiswork will apply to other heavy
resources such as shae ail, cod liquids, and tar sands oil when their time comes.

SPECIFIC EXAMPLES (including but not limited to):
1 Improved understanding of the chemistry of adding hydrogen to heavy feedstocks.

1 Improved understanding of the chemistry of the remova of contaminants, i.e, S, N, O,
metdls, etc., from heavy feedstocks.

I Development of new and less expensve means for producing hydrogen from feedstocks
other than light hydrocarbons, such as naturd gas, that are excdlent asis.

1 Development of new and less expensve contaminant remova processes for heavy oilsaong
with environmentally acceptable means of disposing of the contaminants when removed.

I Deveopment of new knowledge to be used to improve cataytic cracking and hydro
cracking catalysts and processes.

1 Development of the knowledge, catalysts and processes necessary to reduce the production
of petroleum coke.

TECHNICAL TOPIC 5 - Advanced Recovery, Completion/Stimulation, and
Geoscience Technologiesfor Oil

DOE seeks innovative methods and concepts that will contribute to more efficient, effective, and
economica techniques for the recovery of domedtic ail in declining fidlds. After primary (naturd
forces) and secondary (water flood and gas) pressurization recovery techniques have been
used, approximately 2/3 of the origind oil remainsin place in the known producing fidds, an
esimated 327 hillion barrdls. About 100 billion barrels of this potentid resource exist as
pockets of mobile ail, bypassed because of heterogeneitiesin the reservoir. Much of this
remaining oil can be produced by conventional methods once its location and the cause of its
non-recovery are determined.

Resdud oil isaso susceptible to recovery by enhanced oil recovery (EOR) techniques (i.e., the
injection of hesat, gases, or chemicals). Better reservoir understanding and engineering design of
al of these operations (primary, secondary, and EOR) is needed to increase domestic ail
production. Reservoir characterization isthe most important means of understanding the
reservoir. 1tstwo main facets - defining the anatomy of the reservoir and determining how that
anatomy governs fluid movement - are requisite to any improvementsin oil recovery srategy.
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GENERAL DESCRIPTION OF RESEARCH INTEREST (Innovative grant
applications ar e sought to improve therecovery of oil. Research in the following areas
islimited to):

Nove Low-cost Surfactants for Oil Recovery- If effective low cost surfactants can be
found, the potentid for surfactant flooding is great. The main reasons most surfactant floods
are uneconomica are because of the high cost of the surfactant and high adsorption. The
proposed surfactants need to tolerate a wide range of temperatures and brines of varying
sdinity and hardness. The proposed surfactants need to be available in sufficient quantities
to be well characterized; therefore, surfactants produced in-Situ or by in-situ microbes will
not be acceptable. The nove surfactants proposed should neither be currently available
from any mgor chemica supplier nor under patent rights to anyone other than the applicant.

Nove Low-cost Methods for Sweep Improvement in Carbon Dioxide Flooding- Carbon
Dioxide flooding is currently producing over 150,000 barrels per day in the United States.
This production could be greetly increased if the injected carbon dioxide could be made to
better sweep the reservoir. Severa methods have been employed to economically improve
the sweep efficiency of the injected carbon dioxide. Methods such as foams, entrainers
(chemicdsthat increase the viscosity of the carbon dioxide), and water-aternate-gas
(WAG) have been gpplied. The novel low-cost methods proposed may be based on these
methods; however, the proposed methods must show promise of significant improvement.

Recovery of Heavy Oil- Two mgor problem areasin steam injection processes are
excessive wellbore heat |osses and low reservoir sweep efficiency. Grant applications are
sought on novel techniquesto: (1) reduce wellbore heat losses usng an effective,
inexpendgve insulaing fluid in the tubing-casing annulus; and (2) improve the effective sweep
of the reservoir by &) reducing the effect of overriding gravity segregetion; b) improving
mohbility control; and c) better definition of reservoir heterogeneties. Research in wellbore
hest |0sses should not indlude insulated tubing or solid materids in the tubing-casing annulus,

Multiple injectants, either injected from the surface or created in-Stu, may be consdered
for mohility control.

Optimization of Oil Well Completions and Stimulations-
A complete understanding of the effects of specific types of completion technology is
desirable with an effort to improve/ control the processes and accurately monitor the results.
Determination of the impacts of various completion or stimulation technology employed
downholein actud fidd aswell as |aboratory testsis necessary to improve these processes.
The creation of low codt, user friendly software, tailored for loca or individudized well
locations and having specific operator input, would be extremey beneficid in completion or
gimulaion decison-making.

New well completion and stimulation technology, utilizing formation sand control and/or
12



consolidation techniques, advanced acidization or well bore treatments, microbia
processes, formation fracturing, and red time seismic data acquisition in conjunction with
these treatments as a monitoring tool are additiond areas of anticipated new technology
growth.

I Qil-Fed Geoscience- A more complete understanding of the internd architecture of
reservoirs, with an emphasis on the location and prediction of pore-scale to interwell-scae
heterogendities, is the key to determining how that anatomy governs reservoir fluid
movement.

Grant gpplications are sought on novel methods of characterization to quantify reservoir
parameters including porosity, permeshility, pore structure, capillary pressure, fracture
patterns, and facies geometry. Techniques are also sought to interpret dispostiond,
diagenetic, or structural features of reservoirs for prediction of the spatia distribution of
heterogendities and thar influence on fluid flow within known ail reservoirs.

Novd improvements are sought in indrumentation for use in characterization of known
hydrocarbon reservoirs such as wellbore logging, seismic tomography, eectromagnetic
tomography, three-dimensond seismic profiling, and innovative techniques for computer
modeling of reservoir heterogeneities and reservoir/fluid interactions.

TECHNICAL TOPIC 6 - Natural Gas Supply, Storage, and Processing

DOE seeks innovative methods and concepts that will alow more efficient, economical, and
environmentaly acceptable recovery of natura gas. Novel improvements in recovery
techniques could lead to lower production costs and/or grester recovery efficiencies. The
DOE'sinteres in drilling, completion, and stimulation isto lower capitd investment, improve
recovery, and minimize formation damage. Collectively, these objectives are expected to
reduce the unit cost of accessing and producing naturd gas. The technology focus for low-
permesbility formations emphasi zes improvements in the detection, mapping and andyss of
naturaly fractured gas reservoirs so that economical recovery methods may be redized.
Program activity in gas delivery and storage is focused on assisting the storage indugtry in the
development of new or existing storage system capacity and deliverability. Research in naturd
gas upgrading emphasizes converting methane to liquids or chemicasin asimple one- or two-
step process under moderate operating conditions of pressure and temperature, and advancing
processing technologies for rasing low-quality raw naturd gasto pipdine qudity. Findly,
environmenta aspects of producing gas wells emphasize methods to reduce the costs of
achieving environmenta compliance in the various production regions within the Sates.

SPECIFIC EXAMPLES (including but not limited to):

I Innovative methods for technologies, systems, and methods which increase rate-of -
penetration, provide red time information on drilling, develop new tools for cutting medium-
to-hard formations, enhance horizonta well drilling, minimize simulation concepts, and/or
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develop new or improved completion hardware.

I Development of high resolution seismic techniques for locating subsurface fracture systems
in low permeshility formations and for mapping and analyzing the extent of the fractured
reservoir so that the orientation of horizonta or inclined boreholes can be designed for
optima recovery.

1 Cod effective methods to revitdize deiverability from exigting natural gas storage wells and

for locating new wells to control gas migration in the reservoir and/or for optimizing storage
field development.

I Innovative techniques for upgrading naturd gasto liquid fuels and for raising low-quaity raw
natural gasto pipdine qudity.

I Technology for the measurement, trestment, minimization and disposal of naturally occurring
radioactive materiads in drilling and production operations.

1 Devedopment of guiddinesfor gas drilling operators to lower the costs for environmenta
compliance in various locations.

I Methodologies for controlling methane emissons from gas producing sourcesto achieve
environmenta compliance.

TECHNICAL TOPIC 7 - Fud Cdls

Fud Cdl technology development seeks to dramaticaly reduce the cost of solid-oxide fue cell
gtacks or increase the efficiency of fudl cdl systems. New advances offer to potentialy lower
fue system cogts, shorten development time, take advantage of economy of scale and mass
customization, expand the fud cell market, exploit the synergy between fuel cdls and turbines,
and asmplify the fuel cdl baance of plant (BOP).

Fuel cell concepts capable of gpproaching $100/kilowatt stack costs and fudl cdll system
efficiencies approaching 70-80% are desired to meet the Vison 21 goals. The Solid State
Energy Converson Alliance (SECA) Program goas will require afud cdl system that can be
manufactured for $400/kilowatt by 2010. The Fue Cell program has focused on fuel cell
gtacks, cdl systems, and fud cdll hybrid system concepts.  Some of the barrier issuesin order
to reach these godsinclude:

Advanced fud cell materias and manufacturing processes

Improved fud cdl designs

Improved modding methods

Advanced low-cost BOP components

Technology for advanced system operation and life-cycle cost reduction
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The DOE encourages proposals that address these barrier issues for solid-oxide fud cells.

TECHNICAL TOPIC 8 - Faculty/Student Exploratory Resear ch Training Grants

Over thelong term, dl parties will benefit (HBCU/OMI and DOE) if the overdl HBCU-OMI
research infragtructure can be developed and maintained. If expanded beyond the typica
research ingtitution, science and engineering interests can be encouraged at an earlier stage of
educationa development, improved research training can lead to better prepared graduate
Sudents entering the mgjor univergities, primarily teaching faculty can continue to pursue limited
research interests, and a highly-qualified pool of potentid employees may be developed for the
foss| fudsindustry. “The Faculty/Student Exploratory Research Training Grant” is envisoned
as an opportunity to maximize the participation of sudents and faculty among al of the quaifying
inditutions.

These grants for research/ research training to be conducted over a one-year period have a
maximum vaue of $20,000. The proposed work can take the form of anovel ideaor concept
to be tested at a preliminary stage, or the work can address a smal unique aspect of alarger
problem, or the work can continue or expand on previous work (e.g. sorbent formulations,
catayst conditions, etc.), or some other concept; but, the topic must fal within fossl energy
research needs (Technica Topics 1-7). Note from the evaluation criteria, that there is amuch
greater burden (compared to the Core Grant) for the proposer to demongtrate enhancements to
the research infrastructure that will accrue to the inditution if they receive the award.

Since grants to be awarded under this topic are smal and of short duration, the technical
applications are easier to prepare (15 pages) and they are eva uated againgt fewer criteria
compared to gpplications submitted under the Core Program. The expected outcome is that
many of the smdler inditutions, to include Magter’ s Degree granting ingtitutions and
undergraduate degree granting indtitutions (primarily teaching inditutions), will find this
opportunity to be more palatable/ compatible with the gods of their science and engineering
Departments and professiona faculty.

Thisistheonly topic [Topic eight (8)] under this Program Solicitation that does not have
private sector collaboration asa goal in consideration of an application.

SECTION 11 -CONDITIONSAND NOTICES

21 APPLICANTELIGIBILITY (MAY 2001)

Pursuant to 10 CFR 600.6(b), eigibility for participation in this Program Solicitation is restricted to
HBCUSOM s recognized by the OCR, U.S. Department of Education, and identified on the OCR’s
Department of Education U.S. Accredited Postsecondary Minority Inditutions list in effect on the
closing date of the program solicitation. Pursuant to 10 CFR 600.6(b), digibility for award under the
subject solicitation is restricted to HBCUSOMIs.  Statutory authority for this Program is provided by
Public Law 95-224, as amended by 97-258. The website address for the OCR list is
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http:/Aww.ed.gov/offices OCR/minoritying.html. Applications submitted by any indtitution not on
OCR's aforementioned list are indligible for technical evauation and award. For informetion regarding
the qudification criteria and process of becoming recognized by the Education Department’s OCR asa
“Minority Inditution”, inditutions should contact the Education Department directly at the following
address Mr. Peter A. McCabe, Office for Civil Rights, U.S. Department of Education, Washington,
DC 20202, Telephone (202) 205-9567. Note: The Education Department should only be contacted on
matters related to Ingtitutiond status;

questions regarding the Program Salicitation should be directed to Ms. Delmastro a DOE.

2.2 NUMBERAND TYPE OF AWARDS (JAN 2000)

It is anticipated that there will be gpproximately four to eight awards, with an expected vaue of
$200,000 each for topic areas 1-7 and an expected vaue of $20,000 for topic area8. The total
expected project vaue will be $1.0 - $1.5 million (DOE share). However, the Government reserves
the right to fund, in whole or in part, any, al, or none of the gpplications submitted in response to this
solicitation and will award that number of financid assistance instruments which serves the public
purpose and isin the best interest of the Government. The Government intends to use Financia
Assigance Grants as the type of award instrument(s).

2.3 LIMITATIONS ON FUNDING AND PROJECT PERIODS

DOE reserves the right to support or not to support, in whole or in part, any or al applications received,
and to determine the number of awards to be made through the solicitation subject to funds available in
thisfiscd yesar.

The maximum DOE funding for each financid assistance award under this Program
Solicitation is as follows:

Maximum DOE Funding
Topics (1) - (7) $200,000
Topic (8) $20,000

Grantswill be awarded to the successful HBCU/OMI for atime period of up to thirty-six
months for the HBCU/OMI Core Program--i.e., Technical Topics 1 through 7--and up to
twelve months for the Faculty/Student Exploratory Research Training Grant Program--
i.e,, Technica Topic No. 8.

24 ELIGIBILITY REQUIREMENTS

1. Applications must be submitted through 11PS by a qualified HBCU/OMI authorized representtive.
Offerors must be an HBCU/OM I as defined above. Applications from HBCU/OM I-&ffiliated research
ingtitutes must be submitted through the college or univeraity with which they are effiliated. The univeraity
(not the univergity-affiliated research indtitute) will be the recipient of any resultant DOE grant award.
(See Section 2.1)
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2. ThePrincipd Investigator or Co-Principa Investigator listed on the application must be a teaching
professor a the submitting HBCU/OMI and a minimum of 30% of personnd time invoiced under the
grant isto pay for sudent assstance for each year of the grant.

3. If Private Sector Collaboration is proposed, the following additiond digibility requirements are
imposed:

Qudifications are

(& Any private sector business will qudify asa"private’ collaborator; however, the following are
specificaly excluded from recognition as private sector collaborators --Federd, State or local
government agencies (because they are considered to be in the “Public Sector”), Federaly Funded
Research and Development Centers, and colleges or universities or their affiliated research indtitutions.

(b) Each gpplicant must clearly ddineate the relationship of the HBCU/OMI and the private sector
entity -- the HBCU/OMI musgt be identified as the "prime recipient” in the application. The private
sector entity isindigible

to propose on its own behalf.

(c) Private sector collaboration of any of the following types, or any combination thereof, will be
consdered appropriate for this solicitation:

(i) Cash cost sharing received by the HBCU/OMI awardee from private sector participant(s).

(i) No-cost collaboration over some defined frequency of occurrences with the private sector
participant(s) that agreg(s) to consult with the Principa Investigetor and to share information which will
assg in improving the experimentd plan and/or assis in andyzing data obtained by the Principd
Investigator. Free use of industrial

experimental facilities and instrumentation not available at the university isincluded in this
category of Subcontracting to any entity (private, public, university) islimited to 25% of the DOE share
of the project.

(iif) Subcontracting by the HBCU/OMI awardee to the private sector participant(s) is limited to 25%
of the DOE share of the project cogt.

(iv) Participation by any Government agency (Including DOE M& O Contractors) is limited to 25% of
the DOE share of the project cost. (See Section 2.17 for additiond instructions about M& O
Participation.)

25 _AVAILABILITY OF FUNDS (AUG 1999)

It is estimated that approximetely $1.0 million —$1.5 million will be available for award under this
solicitation, subject to the availability of funds.
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2.6 _PROJECT PERIOD (AUG 2000)

The Government anticipates the project period for the subject awards to range from 12 to 36 monthsin
duration but not to exceed 36 months (12 monthsfor Topic 8) Awardswill have project and budget
periods that are specific to the project and funding.

27 TIME,DATE AND PLACE APPLICATIONSARE DUE —IIPS (FEB 2002)

All gpplications shdl be submitted in an eectronic format through DOE's Industry Interactive
Procurement System (I1PS) in accordance with the gpplication preparation ingtructions contained in
Section 111 of this solicitation

ALL APPLICATIONS MUST HAVE AN IIPSTRANSMISSION TIME STAMP OF NOT
LATER THAN 11:59 PM EASTERN TIME ON 23 JAN 2003.

The only acceptable mode of gpplication transmisson isthrough I1PS. Applications submitted through
the U.S. Pogtd Service, facamile, telegraphically, courier companies, or hand-delivered hard copies will
be considered non-responsive.

Applicants are advised to begin transmission 24 hours in advance of the deadline in order to prevent any
tranamisson difficulties

2.8 _PROGRAM AREASOF INTEREST (FEB 2001)

This solicitation contains multiple program aress of interest identified in the solicitation objectives.
Applicants are cautioned that this solicitation is a master solicitation and that each program area of
interest hasit's own program-specific solicitation number for submission of goplications. For example,
Program Area of Interest 1, “ Advanced Environmenta Control Technologiesfor Cod” hasa
solicitation number of DE-PS26-03NT41714- 01. Applications will not be considered if they are
submitted under the magter solicitation.

Applicants should submit their application under the program area which best fits the mgority of the
effort to be performed. If an gpplication is submitted under a program area of interest in which the DOE
believes fits more appropriately in another program area of interest, the gpplicant will be directed to
resubmit under the appropriate area of interest. Do not submit an identica application under more than
one area of interest.

Thereisno limitation on the number of different gpplications an applicant may submit. However, a
separate application must be submitted for each Program Area of Interest for which the applicant is
interested in receiving an award. Each application must be complete and shal not rely upon another
gpplication for submission of the required documents.

29 LATEAPPLICATIONS AMENDMENTSAND WITHDRAWALSOF
APPLICATIONS -- I PS (JAN 2001)
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An application or amendment of an gpplication shdl be timdly if it is transmitted through I1PS and the
date/time of the transmisson indicated by [1PS is on or before the closing date(s) indicated above.

Applications or amendments of applications may be withdrawn by written notice by an authorized
representative to the Contract Speciadist via E-mail or by contacting the IPSHELP Desk. A second
gpplication or amendment may then be submitted. The second or subsequent application must be
submitted before the closing date to be considered.

In the event that two or more applications are received for the same project with the same file name, the
goplication with the latest transmission time stamp will be consdered for review. Therefore, it is
important that you not merely make page changes and resubmit portions of the application that are
amended. A complete amended agpplication must be sent. Contact the [1PS HEL P Desk for
assistance.
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2.10 ANTICIPATED SELECTION AND AWARD DATES (AUG 1999)

It is anticipated that selections for award will be made in April 2003. Awards are expected to be made
within 60 cdendar days following the sdection.

211 CONTENT OF RESULTING AWARD (NOV _2000)

Any agreement awarded as aresult of this solicitation will contain the applicable terms and conditions
found in the Mode Financid Assstance Agreement located at the NETL web Ste located at:

http://mww.netl.doe.gov/bus ness/fagpiaf/M ODEL .PDF
Blank areas appearing in the modd agreement indicated by "[ ]" will be completed after negotiations.

212 APPLICATION PREPARATION COSTS (DEC 1999)

This solicitation does not obligate the Government to pay any costsincurred in the preparation and
submission of gpplications, or in making necessary studies or designs for the preparation thereof or to
acquire, or contract for any services.

213 COMMITMENT OF PUBLIC FUNDS (AUG 1999)

The Contracting Officer isthe only individud who can legdly commit the Government to the expenditure
of public funds in connection with the proposed award. Any other commitment, either explicit or
implied, isinvdid.

214 FALSE STATEMENTS (AUG 1999)

Applications must set forth full, accurate, and complete information as required by this solicitation. The
pendty for making fase statements in gpplicationsis prescribed in 18 U.S.C. 1001.

215 QUESTIONSAMENDMENTSTO SOLICITATION -- IIPS (NOV 2001)

All requests for explanation or interpretation of any part of the solicitation must be submitted through the
“Submit Question” featurein 11PS,

The Government reserves the right not to respond to questions submitted after this date. Oncea
question is submitted, it cannot be edited. Questions submitted as well as the government’ s response to
these questions may be viewed by using the “View Questions’ featurein 1IPS. The Government
reserves the right not to respond to questions submitted by telephone, E-mail or in person at any time.
The only method by which any term of this solicitation may be amended is by an express, forma
amendment generated by the issuing office and disseminated through I1PS. No other communication
whether written or ora will amend or supersede the terms of this solicitation.
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Applicants are encouraged to periodically check [1PS to ascertain the status of any amendments and
review the answers to questions as hard copies will not be distributed. Applicants are encouraged to
click on the “Join Solicitation Mailing Ligt” link if they would like to receive e-mail notifications on
updates and/or modifications to the specified solicitation.

216 CATALOG OF FEDERAL DOMESTIC ASSISTANCE NUMBER (CFDA) (DEC
2000)

The Catalog of Federal Domestic Assistance Number is 81.089. The Applicant should put this CFDA
number in Block 10 of the Standard Form 424, Application for Federal Assistance.

217 PARTICIPATION BY FEDERALLY FUNDED RESEARCH AND DEVELOPMENT
CENTERS (FFRDC) AND DOE MANAGEMENT AND OPERATIONS (M& O)
CONTRACTORS

Applications submitted by, or subgtantidly relying upon the technica expertise of, FFRDCs and DOE
M& O contractors are not desired, will not be evauated, and will not be digible for an award under this
solicitation. However, an application that includes performance by an FFRDC or DOE M& O
contractor(s) as a subcontractor will be evaluated and may be considered for award, provided that: (1)
the proposed use of any such entities is specificaly authorized by the cognizant agency for the FFRDC
or DOE for DOE M& O contractors, in accordance with the procedures established for the FFRDC or
the M& O contractor; (2) the work is not otherwise available from the private sector; and (3) the
estimated cost of the FFRDC or M& O contractor work does not exceed 25 percent of the total
estimated project cost. DOE reserves the right to fund the work through a DOE field work proposal or
an interagency agreement.

Application Submission Requirements

In addition to the gpplication information to be provided by the applicant, the following
requirements apply:

1. Judtification.

The offeror shal submit aletter with its application (Volume I) which states that to the best of its
knowledge, the work requested will not place the FFRDC or the DOE M& O contractor in direct
competition with the domestic private sector, and that the proposed scope of work cannot be

performed by any private entity.

2. Work Scope.

The offeror shal submit a detailed scope of work which clearly identifies that portion of the proposed
effort for which the expertise and ability to perform lie solely with the DOE M& O contractor. This
detailed scope of work shdl be provided as an appendix to the Volume |, Technica Application.

3. Co4t Information.
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The offeror shall provide cost information for that portion of the proposed work scope (see 2, above)
to be performed by the DOE M& O contractor. The cost information shal be furnished in the same
format and leve of detail as prescribed for subcontractors. The estimated cost of the effort shal be
clearly identified in the Volume 11, Business and Financid Application.

2.18 DETERMINATION OF RESPONSIBILITY (JAN 2001)

DOE will evaluate the potentia Recipient’ s respongbility before avard. Responsibility determinations
are focused on the Recipient’s capability to manage and account for the funds, property and other
assets provided and to perform satisfactorily under the terms of the award. If a potentia Recipient is
determined to not be in compliance or cannot or will not comply with generdly gpplicable requirements
(see 10 CFR Part 600, Appendix A), the contracting officer will find the Recipient not responsible and
may either disapprove the gpplication or use specia redtrictive conditions as a term of award.

219 _APPLICATION CLARIFICATION (JULY 1999

DOE reserves the right to require applications to be clarified or supplemented to the extent considered
necessary either through additiona written submissions or ora presentations.

2.20 APPLICATION ACCEPTANCE PERIOD (AUG 1999

The minimum application acceptance period shall be 180 caendar days after the deadling(s) for receipt
of gpplications.

221 _AWARD WITHOUT DISCUSS ONS (AUG 2000)

Notice is given that award may be made after few or no exchanges, discussions or negotiations.
Therefore, al applicants are advised to submit their most favorable gpplication to the Government. The
Government reserves the right, without quaification, to reject any or dl applications received in
response to this solicitation and to salect any application, in whole or in part, as abasis for negotiation
and or award.

222 PRESUBMISSION REVIEW AND CLEARANCES (AUG 1999)

Pre-submission review under Executive Order 12372, "Intergovernmenta Review of Federd
Programs’ is not required.

223 LOANSNOT AVAILABLE (JULY 1999)

Loans are not available under the DOE Minority Economic Impact (MEI) loan program, 10 CFR Part
800, to finance the cost of preparing afinancid assstance gpplication.

224 52.227-6 ROYALTY INFORMATION. (APR 1984)
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(a) Cost or chargesfor royalties. When the response to this solicitation contains costs or charges for
roydlties totaing more than $250, the following information shal be included in the response relating to
each separate item of roydty or license fee

(1) Name and address of licensor.

(2) Date of license agreement.

(3) Patent numbers, patent application serial numbers, or other basis on which the royalty is payable.

(4) Brief description, including any part or model numbers of each contract item or component on which
the roydlty is payable.

(5) Percentage or dollar rate of royaty per unit.

(6) Unit price of contract item.

(7) Number of units.

(8) Totd dollar amount of royalties.

(b) Copies of current licenses. In addition, if specificdly requested by the Contracting Officer before
execution of the contract, the offeror shal furnish a copy of the current license agreement and an

identification of gpplicable clams of specific patents.

225 INTELLECTUAL PROPERTY DEVELOPED UNDER THISPROGRAM (MAR
2001

(& PATENT RIGHTS

The government will have certain rightsin dl subject inventions. A subject invention isonewhich is
conceived or firgt actually reduced to practice under a DOE award. This may include inventions that
have been patented prior to the award of the contract, if the invention isfirst actually reduced to practice
under the contract. The Statutes defining the government’ srights are found a 35 U.S.C. 200 to 212,
http://mwwA4.law.cornell.edu/uscode/ and the regulations are found at 10 CFR 927.3
http://www.access.gpo.gov/naralcfr/index.ntml. The following isagenerd discusson, which isnot
exhaugtive and so should not be relied on aslegd advice. Review the statutes and regulations
referenced above, and the clauses referenced below for a more complete explanation.

If the contractor or subcontractor is a domestic smal business firm or non-profit organization, the clause
at 48 CFR 952.227-11 applies. Under this clause, the contractor will have the first option to eect to
retain title to any subject invention. However, the government retains certain rights such as marchin
rights, U.S. preference, and government-use license.
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If the contractor or subcontractor does not quaify as a domestic smal business firm or non-profit
organization, the clause at 48 CFR 952.227-13 gpplies. Under this clause, the government takestitle to
any subject invention and the contractor gets a revocable, nonexclusive, roydty free license. However,
the contractor can petition the Department of Energy (DOE) for awaiver of patent rights. A minimum
of 20% cost sharing is usudly required for an advance patent waiver, and the DOE retains some rights
in the invention such as marchin rights, US competitiveness, and government use license. The DOE
waiver regulations are found at 10 CFR 784.

(b)RIGHTS TO TECHNICAL DATA

Pursuant to 48CFR 52.227-14 and 52.227-16, the Government has unlimited rights in technical data
created under the agreement. Delivery or licenaing of proprietary software or data developed solely a
private expense will not normaly be required except as specificaly negotiated in a particular agreement
or as may be negotiated as a condition of a patent waiver to insure continued devel opment toward
commercidization of an invention arisng under a DOE agreement.

In this program, it is anticipated that DOE will be able to withhold certain technical data created under
the program for up to five (5) years from the timeit is created under The Energy Policy Act of 1992 (42
U.S.C [013541(d)). Seethe Act for adefinition of the type of data that may be protected from public
disclosure. The decison to include this provison in individud awards will be made on a case-by-case
bass for each agreement considering the technology involved, etc. After the five-(5) year time period
expires, such datais subject to release if it isa Government record.

226 NOTICE REGARDING ELIGIBLE/INELIGIBLE ACTIVITIES (AUG 1999)

Eligible activities under this program include those which describe and promote the understanding of
scientific and technica aspects of specific energy technologies, but not those which encourage or
support politica activities such as the collection and dissemination of information related to potentid,
planned or pending legidation.

2.27 ANNUAL HBCU/OMI TECHNOLOGY TRANSFER SYMPOSIUM/TRAVEL

Principa Investigators will be required to attend an annud, three (3) day, HBCU/OMI Technology
Transfer Symposium at locations yet to be determined. For costing purposes only, gpplicants should use
the following hypothetica mesting locations:

_ 2003 - Pittsburgh, PA

_ 2004 - Albuguerque, NM

_ 2004 - Atlanta, GA

Additiondly, award funds may be used for domestic travel to one (1) technical meeting per year, each
year of the respective grant. NOTE: Award funds may not be used for foreign trave. Included in each
budget with regard to travel must be detailed information on travel type (i.e. surface, air), hotel/motel
accommodations, and per diem.

2.28 EFEDERAL COST PRINCIPLES/COST-SHARING/IN-KIND CONTRIBUTIONS (10
24




CFER 600.123 and .127)

The Federd Cost Principles applicable to specific types of grantees, subrecipients, and contractors
under grants and subawards are as follows: (a) Indtitutions of Higher Education Office of Management
and Budget (OMB) Circular A-21, "Cost Principles Applicable to Grants, Contracts and Other
Agreements with Indtitutions of Higher Education,” is gpplicable to both public and private colleges and
universities,(b) State and Local Governments and Indian Triba GovernmentsOMB Circular A-87,
"Cogt Principles Applicable to Grants, Contracts and Other Agreements with State and Local
Governments,” is gpplicable to State, Locd and Indian tribal governments and shdl aso be used to the
extent gppropriate for foreign governments.(c) Nonprofit Organizations and Individuals OMB Circular
A-122 "Cogt Principles Applicable to Grants, Contracts and other Agreements with Nonprofit
Organizations', gpplies to nonprofit organizations other than a non-profit ingtitution of higher education
or hospital. However, afew nonprofit organizations, as specificaly listed in OMB Circular A-122, are
subject to the commercia cost principles specified in subparagraph (d), below. OMB Circular A-122
shdl dso gpply to grantsto individuds. (d) Commercid Firms and Certain Nonprofit Organizations Title
48 CFR Subpart 31.2 (Federa Acquisition Regulations) " Contracts with Commercial Organizations,” as
supplemented by 45 CFR Subpart 931.2 (DOE Acquisition Regulations), applies to for-profit
organizations (other than for-profit hospitals), including corporations, partnerships andsole
proprietorships. Copies of OMB publications listed in subparagraphs (a)-(d) above may be obtained
from the Office of Management and Budget, Office of Adminigtration, Publications Unit, Washington,
DC 20503.

Cost Sharing (10 CFR 600.123) is a generic term denoting any Stuation where the Government does
not fully reimburse the gpplicant for al alowable costs necessary to accomplish the project or effort.
Cogt-sharing may bein various forms or combinations, which includes but is not limited to cash outlays,
real property (or interest therein) needed for the project, personal property (equipment) or services,
cost matching, or other in-kind sharing. Cost sharing may be accomplished by a contribution of either
direct or indirect costs provided

such costs are otherwise alowable in accordance with the applicable cost principles.

Foregone feg/profit is excluded from congderation as cost-sharing.
Allowable costs which are absorbed by the applicant as part of its cost share may not be charged
directly or indirectly to the Federd Government under other contracts, agreements or grants. The
gpplicant's cost sharing may be provided by the applicant, or other companies/associations with which it
has contracts, subgrants or other binding arrangements to perform the project. Cost sharing may include
the vaue of contributions of other non-Federa sources, provided the contributions were not previoudy
obtained free of charge from Federd
SOUrces.
In-Kind Contributions represent noncash contributions which are directly beneficid, soecificaly
identifiable and necessary to the performance of the project. In-kind contributions must be verifiable
from the applicant's or third party's books and records. The vaue of any noncash contribution shal be
established by the DOE after consultation with the applicant and/or third party donor; however,
adequate supporting documentation must be provided in the gpplication for the estimated value of any
noncash contribution (gpplicant or third party).
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SECTION [ -APPLICATION PREPARATION INSTRUCTIONS

3.111PSAPPLICATION PREPARATION INSTRUCTIONS - GENERAL (NOV 2001)

The gpplication shall be prepared as set forth herein to provide a standard basis for evaluation and to
insure that each gpplication will be uniform as to format and sequence. Applications are expected to be
prepared in accordance with this section.

The gpplicant is advised that the submission of an gpplication in an dectronic format is required utilizing
the Industry Interactive Procurement System (11PS) through the Internet at http://e-center.doe.gov.

[1PS provides the medium for disseminating solicitations, receiving applications, and evauating
goplications in a paperless environment.  Individuas who have the authority to enter their company into
alegdly binding contract and intend to submit gpplications viathe 11PS system must register and receive
confirmation that they registered prior to being able to submit an application on the 11PS System. An
[1PS “User Guide for Contractors’ can be obtained by going to the [1PS Homepage at http://e-
center.doe.gov and then clicking on the “Help” button. Questions regarding the operation of 11PS may
be E-mailed to the [IPS Help Desk at 11PS_HelpDesk@e-center.doe.gov or call the Help Desk at
(800) 683-0751.

During review of the complete application, DOE may request the submission of additiona information if
the information is essentid to evauate the gpplication.

32 OVERALL ARRANGEMENT OF APPLICATION (NOV 2001)

The overd| gpplication shdl congst of one (1) volume, entitled *Volume 11 -- Technicd Application.’

In addition, SF 424, Application for Federa Assistance, shdl be submitted. Thisform isfound
at http://Amwww.netl.doe.gov/bus ness/faapiaf/main.html, and should be submitted with the
Technicd Volume

All of the above shall be submitted through I1PS at http://e-center.doe.gov.

If an applicant is selected for an award under this solicitation, the following two (2) volumes will
be requested:

APPLICATION VOLUME -- TITLE PAGE LIMITATION
Volume | -- Offer and Other Documents NONE

Volumelll -- Cost Application NONE

All forms and ingtructions needed for preparation of each volume are found on the NETL homepage at:
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http:/Aww.netl.doe.gov/bus ness/fagpiaf/main.html

Ingtructions for completion of the forms are contained on the back of each form. Questions on completion
of the forms should be addressed to the Contract Specidist.

3.3 EILE FORMAT (NOV 2001)

To ad in evauation, goplications shdl be clearly and concisdy written aswell as being neat, indexed
(cross-indexed as appropriate), and logicaly assembled. All pages of each part shdl be appropriatey
numbered, and identified with the name of the applicant, the date, and the solicitation number to the
extent practicable.

Application files are to be formatted in one of the following software applications.

Adobe Acrobat PDF, Word, WordPerfect, Excel

Files shal be saved with filenames that clearly identify the file being submitted. Filename extensons shdll
clearly indicate the software gpplication used for preparation of the documents, i.e. . .pdf , .doc, .wpd,
xls

In order to create PDF documents, complete the fillable PDF forms, save them, and/or dectronicaly
transmit them to DOE. The full verson of Adobe Acrobat must be acquired. Information regarding
Adobe Acrobat software can be obtained from Adobe Systems, Inc. at http://adobe.com.]

3.4 SIGNED ORIGINALS (NOT REQUIRED)

Submission of eectronic proposas viallPSwill congtitute submission of sgned copies of the required
documents. The name of the gpplicant’s authorized officid shal be entered (typed or eectronic
sgnature) in the appropriate space shown on the form(s).

35 VOLUMEII--TECHNICAL APPLICATION PREPARATION INSTRUCTIONS-IIPS
(NOV 2001)

When the Applicant begins to “ Create Proposd” the Applicant will create an [1PS cover page and attach
the required files to the link identified as. Attach Volume 2/ Technicd Proposd.  For consstency, the
goplicant isingtructed to use the file names specified below,. Flename extensons shdl dearly indicate the
software gpplication used for preparation of the documents, i.e, “.wpd” for WordPerfect, “.pdf” for
Adobe Acrobat, or “.doc” for Word files, “xIs’ for Excdl files:

The Technical Application must be submitted to |1PS in the following three (3) files:

File No. Title Fle Name
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File 1. Public Abstract ABSTRACT.---
File2. Technicd Documentation TECH.---
File3. Resumes of Key /Criticad Personnel, Publications,

Qudifications and Experience of Participating
Organization, and/or Letters of Industry Support,

if qpplicable. ATTACHMENTS.---
File4. Statement of Project Objectives OBJECTIVES.---
File5. Certificate of Eligibility CERT.---
Fileé6. SF 424, Application for Federal Assistance SF424.---

FILE DESCRIPTION

FILE1 PUBLIC ABSTRACT

Thisfile shdl contain a public abstract of not more than one (1) single spaced typewritten page clearly
gtating the objectives of the proposed research, the title of the project, methodology, and sponsoring
organization(s). It isastand adone document. The Applicant shall provide a point of contact for
coordination, preparation and distribution of press releasesin this abstract. This abstract may be
released to the public by DOE in whole or in part a any time. 1t must not contain proprietary data or
company sengtive busness informetion.

FILE 2 TECHNICAL DOCUMENTATION

Thisfile shdl include a cover page indicating the solicitation number, name and address of the Applicant,
point of contact, telephone/FAX number/E-Mail address, title of project, and date of gpplication. The
technical documentation shal not exceed 15 (fifteen) pages (Not including the cover sheet.) It shdl be
double-gpaced, using 10 or 12-point font, 1" margins, and when printed, will fit on size 8 1/2" by 11"
paper. Pagesin excess of the page limitations will be removed.

The technica application will congst of the Applicant’s outline addressing the technical and management
agpects of the assistance action, the Applicant’s capabilities and what the Applicant will do to satisfy the
requirements of the solicitation. Since the technica information contained in this section will be
evauated to determine such matters as understanding of the work to be performed, technical gpproach,
and potential for completing the desired work, it should be specific and complete in every detaill.  The
Application should be practical and be prepared smply and economically, providing a straightforward
concise ddineation of what it isthe Applicant will do to satisfy the requirements of the solicitation.
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To hdp facilitate the review process and to insure addressing dl the review criteria, the applicant shdl
use the following format when preparing the technica discusson. Thisformet relaes to the technica
evauation criteriafound in Section IV.

The technicd proposd shdl include the following:

1. Technicd Merit and Approach

In this section, the applicant must demonstrate thet:
The research represents a significant contribution to expanding the base of knowledge in the defined
focus area. .
The proposed approach is innovative and represents a significant departure from state-of-the-art
approaches to the described problem.
An awareness of the state-of-the-art in related areas of focus area research is demonstrated.

A well defined, logica statement of work is provided to effectively address the technical issues.

An approach is described that is scientifically sound and well planned and current methods (or
methods adequate to solve the problem) are used in the investigation.

2. Stated Objectives and the Probahility of Achieving Those Objectives.

In this section, the gpplicant must demonstrate thet:
The application clearly addresses a problem, concept or question described within the focus area
The Application addresses the probability of achieving the objectives.

The Applicant understands the technica risks of the project, and the methods to overcome those
risks.

The Applicant understands potentid barriers to achieving the objectives.

3. Qudifications of Personnd

In this section, the gpplicant must demongtrate:

The qudifications of the Principa Investigator(s) or key personnel consdered critica to the success
of the proposed project.

4. FadlitiesEquipment
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In this section, the applicant must demonstrate thet:

The facilities or specidized equipment/techniques are available to the applicants to meet the project
objectives.

FILE3 RESUMESOF KEY /CRITICAL PERSONNEL, PUBLICATIONS,
QUALIFICATIONS AND EXPERIENCE OF PARTICIPATING
ORGANIZATION, AND/OR LETTERS OF INDUSTRY SUPPORT,

IF APPLICABLE.

Thisfile shal contain resumes of key personnel, quaifications and experience of participating
organizations, additiond pertinent publications, letters of commitment, etc.

FILE 4 STATEMENT OF PROJECT OBJECTIVES

The Department of Energy’s, Nationd Energy Technology Laboratory uses a specific format for the
Statement of Project Objectivesin itsawards. In solicitations such as this one, where the Government
does not provide the Statement of Project Objectives, the Applicant is required to provide one, which
the DOE will then use to generate the Statement of Project Objectives to be included in the award.
Severd specific tasks have aso been provided in the following format for the Applicant to insert into the
Statement of Project Objectives at the appropriate location.

All gpplications must contain asingle, detailed Statement of Project Objectives that addresses how the
project objectives will be met. The Statement of Project Objectives must contain a clear, concise
description of dl activitiesto be completed during project performance and follow the structure
discussed below. The Statement of Project Objectives may be released to the public by DOE in whole
or inpart a any time. It shal not contain proprietary or confidentia business information.

The Statement of Project Objectivesis generaly less than 10 pagesin tota for the proposed work.
Applicants shdl prepare the Statement of Project Objectivesin the following format:

TITLE OF WORK TO BE PERFORMED
(Insert the title of work to be performed. Be concise and descriptive.)
A. OBJECTIVES

Include one paragraph on the overal objective(s) of the work. Also, include objective(s) for each
phase of the work.

B. SCOPE OF WORK
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This section should not exceed one-hdf page and should summarize the effort and approach to achieve
the objective(s) of the work for each Phase.

C. TASKS TO BE PERFORMED

Tasks, concisely written, should be provided in alogica sequence and should be divided into the phases
of the project. This section provides a brief summary of the planned gpproach to this project.

PHASE |

Task 1.0 - (Title)
(Description)

Subtask 1.1 (Optional)
(Description)

Task 2.0 - (Title)

PHASE Il (Optiondl)
Task 3.0 - (Title)
D.  DELIVERABLES

The periodic, topicd, and find reports shall be submitted in accordance with the “Federd Assistance
Reporting Checkligt,” which can be found in 11PS on this solicitation’ s opening page under Link 3,
Mode Financia Assistance Agreement, Attachment 2 of that document, and the ingtructions
accompanying the checklist.

The Applicant shdl provide alist of ddliverables other than those identified on the “ Federd Assstance
Reporting Checklit” that will be ddlivered. These reports shdl dso be identified within the text of the
Statement of Project Objectives.

1 Task 1.1 - (Report Description)
2. Task 2.2 - (Report Description)

E BRIEFINGSTECHNICAL PRESENTATIONS (If applicable)

The Applicant shdl prepare detailed briefings for presentation to the Contracting Officer’s

Representative (COR) at the COR’sfacility, location to be determined at alater date. Briefings shal be

given by the Applicant to explain the plans, progress, and results of the technicad effort. At aminimum,
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the Applicant shal include a project kickoff briefing and afina project review briefing. For costing
purposes, the Applicant shal consider these briefings to be held at NETL in ether Fittsburgh, PA or
Morgantown, WV.

The Applicant shall provide and present atechnical paper(s) at the DOE/NETL Annua Contractor’s
Review Meeting to be held at a place to be determined

In order that the Technica application may be evaluated Strictly on the merit of the materia submitted,
no cog information is to be included in the Technica Application

FILES CERTIFICATION OF ELIGIBILITY

The Applicant must provide this certification as an assurance that they will comply with the digibility
redrictions of this solicitation.

This certification is Attachment A (Filename: CERT .---) to this solicitation.

FILE6 SF 424, APPLICATION FOR FEDERAL ASSISTANCE

The Applicant must provide an SF 424, Application for Federal Assstance. Thisform isfound at
http://Mmww.netl.doe.gov/bus ness/faapi af/main.html, and should be submitted with the Technica
Volume

3.6 _UNNECESSARILY ELABORATE APPLICATIONS (SEPT 2000)

Unnecessarily eaborate gpplications beyond those sufficient to present a complete and effective
response to this solicitation are not desired. Elaborate art work and expensive visua presentations are
neither necessary nor wanted.

SECTION IV - EVALUATION AND SELECTION

41 INTRODUCTION (MAY 2000)

This section contains the eva uation approach as well as the individud criteriato be used in the evauation
of gpplications.

4.2 GENERAL (JULY 1999)

It isthe policy of DOE thet any financid assstance be awarded through a merit-based selection process
which means a thorough, consstent and independent examination of gpplications based on pre-established
criteria by persons knowledgeable in the field of the proposed project.
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4.3 PRELIMINARY REVIEW (FEB 2001)

Prior to a comprehensive evauation, gpplications will undergo an initia review to determine whether the
information required by the solicitation has been submitted and is properly completed. Applicationswill be
reviewed for relevance to the “ Support of Advanced Fossil Resource Utilization Research by Higtorically
Black Colleges and Univerdties and Other Minority Indtitutions’ program and for responsvenessto the
requirements of the solicitation. Failure to successfully meet any one of these prdiminary review criteria may

result in the dimination of the gpplication and no further congderation in the Comprehensive Evauation.

In the event that an application is eiminated, anotice will be sent to the Applicant sating the reason(s) that
the gpplication will not be consdered for financia assstance under this solicitation.

44 COMPREHENSIVE EVALUATION (AUG 1999)

Applications passing the preiminary evauation shdl be subject to a comprehensive evauation in accordance
with the technica evauation criterialisted in this section.

Thetechnica evauation is conducted to determine the merits of the technica gpplication with regard to the
potentia success of the project as wdl as future commercid gpplications. Comprehensive evduation results
in anumerica score for each application againg each of the technica evauation criteria

The cost evauation, which is not point scored, is conducted to determine the completeness of the cost
estimate, appropriateness and reasonableness of the cost, and to assess the applicant's understanding of
the Statement of Project Objectives.

4.5 PROGRAM POLICY FACTORS

Program Policy Factors are those which, while not indicative of the gpplication's technica merit, may be
essentid to the process of sdlection of the gpplication(s) that individudly or collectively represent a
range of projects that would best serve DOE program objectives. In the HBCU/OMI Research and
Development Program, DOE seeks to encourage broad participation from within the diverse
HBCU/OMI community and private sector foss| energy community. In addition, DOE seeks a
baanced program in fossil resource utilization research and development in furtherance of the nation's
energy objectives. Accordingly, in determining which of the gpplications shdl receive DOE funding
support, the following Program Policy Factors will be considered by the Source Sdlection Officid
(SSO):

a Geographicd Regiond Badance

b. Broad University Participation

c. Foss|l Fuel Category (i.e., Cod, Qil, and Gas) Baance

d. Programmatic Balance

The Source Selection Officid will select amix of gpplications for award from the findings established by
the Evauation Pand. The Source Sdlection Officid will consder the relative technica ranking as well as
gpplicable program policy factors in determining which application(s) will best satisfy program
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objectives.

4.6 TECHNICAL EVALUATION CRITERIA (AUG 1999)

Technicd gpplications submitted in response to this solicitation will be evaluated and scored in accordance
with the criteria listed below:

Technica Merit and Approach (45%)

Stated Objectives and the Probability of Achieving Those Objectives (40%)
Qudifications of Personne (10%)

FacilitiesEquipment (5%)

Technica Applications submitted in response to this Program Solicitation will be evaluated and point-
scored in accordance with criterion (1) through (4) below (For Technica Topics 1-7). Thereative
importance of each criterion isindicated by the maximum point score (as noted in parentheses)
alocated to each criterion. The necessary information to be submitted to satisfy the evaluation
requirements for each criterion is specified below for each criterion.

Criterion 1: Technical Merit and Approach (45 points.) The research represents a significant
contribution to expanding the base of knowledge in the defined focus area. The proposed approach is
innovative and represents a significant departure from state-of-the-art gpproaches to the described
problem. An awareness of the state-of-the-art in related areas of focus area research is demonstrated.
A well defined, logica statement of work is provided to effectively address the technical issues. An
goproach is described that is scientifically sound and well planned and current methods (or methods
adequate to solve the problem) are used in the investigation.

Criterion 2: Stated Objectives and the Probability of Achieving Those Objectives (40 points). The
gpplication clearly addresses a problem, concept or question described within thefocusarea.  The
Application addresses the probability of achieving the objectives.

Criterion 3: Qudifications of Personnd (10 points). The quaifications of the Principa Investigator(s) or
key personnd considered criticd to the success of the proposed project.

Criterion 4. FadlitiesEquipment (5 points). The fadilities or specidized equipment/techniques available
to the gpplicants to meet the project objectives.

For Task 8 only the following criteriawill apply:

Technicd Merit and Approach (55%)
Stated Objectives and the Probability of Achieving Those Objectives (45%)

Criterion 1: Technical Merit and Approach (55 points.) The research represents a Sgnificant
contribution to expanding the base of knowledge in the defined focus area. The proposed approach is
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innovative and represents a significant departure from state-of-the-art approaches to the described
problem. An awareness of the state-of-the-art in related areas of focus area research is demonstrated.
A wdl defined, logica statement of work is provided to effectively address the technicd issues. An
gpproach is described that is scientifically sound and well planned and current methods (or methods
adequate to solve the problem) are used in the investigation.

Criterion 2. Stated Objectives and the Probability of Achieving Those Objectives (45 points) The
gpplication clearly addresses a problem, concept or question described within the focus area. The
Application addresses the probability of achieving the objectives.
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4.7 COST EVALUATION CRITERIA (JULY 1999)

The costs proposed will be evauated in response to this solicitation in order to:
(8 Determine the levd of verifiable cost sharing;

(b) Ensure that dl work elements included in the Statement of Project Objectives have associated costs,
and that those costs appear appropriate and reasonable for the effort proposed; and

(c) Assess the applicant's understanding of the Statement of Project Objectives.

48 RELATIVE ORDER OF IMPORTANCE OF EVALUATION CRITERIA (NOV _2000)

The evauation of the technical gpplication will be conducted usng pre-established weights to determine the
relaive merits of the goplication in accordance with the technicad evauation criteria  The technicd
evauation (Volume Il - Technical Application) represents 100% of the total evauation scoring.

The following weighting factors will be gpplied to each technical evauation criteria to obtain a find
evauation rating for each gpplication.

Topics1-7
Technica Merit and Approach (45%)
Stated Objectives and the Probability of Achieving Those Objectives (40%)
Qudification of Personnd (10%)
FacilitiesEquipment (5%0)

Topic8
Technica Merit and Approach (55%)
Stated Objectives and the Probability of Achieving Those Objectives (45%)

49 BASSFORSELECTION AND AWARD (MAY 2000)

The Department of Energy anticipates the award of one or more financial assstance instruments to those
applicants whose applications are determined to be in the best interest of the Department in achieving the
program objectives st forth in this solicitation. Sdection of an gpplication by the Department will be
achieved through a process of evauating and comparing the relative merits of the gpplicant’s complete
goplications, in accordance with dl of the evauation factors set forth in this section.

This process reflects the Department’s desire to accept an gpplication based on its potentid in best
achieving program objectives, rather than solely on evauated technicd merit or cost. Accordingly, the
Department of Energy may sdect for an award all, none, or any number or part, of an gpplication, based
on its decison as to which meritorious applications best achieve the program objectives st forth in this
Solicitation.
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It is important for gpplicants to note that selection for negotiations will be made entirely on the basis of
goplications submitted. Applications should, therefore, address specificdly the factors mentioned in the
evauation criteria, and not depend upon reviewers background knowledge.
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